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Zh dqdo|}h khuhlq wkh lpsruwdqfh ri irxu w|shv ri vkrfnv lq frqwulexwlqj wr wkh exvlqhvv
f|fohv ri wkh J: hfrqrplhv1 Diwhu glvhqwdqjolqj wkh frpprq shupdqhqw dqg wudqvlwru|
vkrfnv lq wkh J: rxwsxwv/ zh lghqwli| wkh grphvwlf dqg iruhljq frpsrqhqwv ri vxfk vkrfnv
iru hdfk frxqwu|1 Wklv surylghv xv zlwk txlwh d  h{leoh sdohwwh iru xqghuvwdqglqj wkh ghjuhh
ri rshqqhvv ri wkh J: frxqwulhv/ xvhixo lqirupdwlrq iru wkh dqdo|vlv ri wkh vwuhqjwkv dqg
zhdnqhvvhv ri hdfk qdwlrqdo hfrqrp|1 Rxu hpslulfdo dqdo|vlv uhyhdov wkdw wkh f|fohv ri
prvw ri wkh J: rxwsxwv duh grplqdwhg e| wkhlu grphvwlf frpsrqhqwv dqg wkdw wkh iruhljq
frpsrqhqwv duh doprvw hqwluho| gxh wr shupdqhqw vkrfnv1
Nh|zrugv= Lqwhuqdwlrqdo exvlqhvv f|fohv> Shupdqhqw0wudqvlwru| ghfrpsrvlwlrq> Vhuldo fru0
uhodwlrq frpprq ihdwxuhv> Iuhtxhqf| grpdlq dqdo|vlv1
MHO= F65/ H65
WLq suhsdudwlrq iru Pd}}l J1O1 dqg J1 Vdylr +hgv, Surfhhglqjv ri wkh 7wk Hxurvwdw dqg GJ HFILQ
Froortxlxp rq Prghuq Wrrov iru Exvlqhvv F|foh Dqdo|vlv/ Sdojudyh Pdfploodq1 Zh wkdqn wkh sduwlflsdqwv
iru wkhlu xvhixo frpphqwv1 Pdufr Fhqwrql dqg Jldqoxfd Fxedggd judwhixoo| dfnqrzohgjh wkh ￿qdqfldo
vxssruw iurp PLXU1 Dodlq Khft judwhixoo| dfnqrzohgjhv wkh ￿qdqfldo vxssruw iurp PHWHRU wkurxjk
wkh uhvhdufk surmhfw ￿Pdfurhfrqrplf Frqvhtxhqfhv ri Ilqdqfldo Lqvwdelolw|￿1
_Fruuhvsrqglqj dxwkru= Jldqoxfd Fxedggd Glsduwlphqwr VHIHPHT/ Xqlyhuvlwd* gl Urpd %Wru Yhu0
jdwd%/ Yld Froxpeld 5/ 33466 Urpd/ Lwdo|1 H0pdlo= jldqoxfd1fxedggdCxqlurpd51lw1
44 Lqwurgxfwlrq
Iru pdq| |hduv/ dssolhg hfrqrphwulfldqv kdyh ehhq ghyhorslqj wrrov zlwk d ylhz wr h{wudfwlqj
frpprq frpsrqhqwv lq d vhw ri hfrqrplf wlph vhulhv1 Dprqj wkhvh frpsrqhqwv/ wkh suhvhqfh ri
frpprq wuhqgv dqg frpprq f|fohv +Ydklg dqg Hqjoh/ 4<<6, eulqjv lpsruwdqw lqirupdwlrq erwk
iurp d vwdwlvwlfdo dqg hfrqrplf srlqw ri ylhz1 Iru lqvwdqfh/ wkh h{lvwhqfh ri vxfk frpryhphqwv
surylghv vxssruw iru vrph w|shv ri frqyhujhqfh ru wkh vxvwdlqdelolw| ri dq rswlpdo fxuuhqf| duhd
+Ehlqh hw do1/ 5333,1 Wklv sdshu vkrzv wkdw wkh rxwsxw vhulhv ri wkh J: hfrqrplhv duh jryhuqhg
e| ￿yh frpprq wuhqgv dqg wkuhh frpprq f|fohv/ wkxv surylglqj vxssruw iru wkh h{lvwhqfh
ri frpryhphqwv erwk lq wkh orqj dqg vkruw0uxq1 Jlyhq wkh uhodwlyh khwhurjhqhlw| ri wkh J:
hfrqrplhv/ zh fdqqrw krsh wr rewdlq d vlqjoh vrxufh ri orqj0whup  xfwxdwlrqv dqg lw lv olnho| wkhuh
lv d pxowlwxgh ri jurzwk idfwruv ghwhuplqlqj wkh g|qdplfv ri qdwlrqdo rxwsxwv/ d skhqrphqrq
grfxphqwhg lqwhu dold lq Ehuqdug dqg Gxuodxi +4<<9,1 Xvlqj dovr wkh J: rxwsxw vhulhv exw ryhu d
gl￿huhqw vdpsoh shulrg/ Fkhxqj dqg Zhvwhupdqq +5335, xqfryhu vl{ frpprq wuhqgv1 Krzhyhu/
wkh| ￿qg d vlqjoh frpprq f|foh/ wkxv lqglfdwlqj d vwurqjhu vkruw0whup lqwhjudwlrq wkdq lq wklv
vwxg|/ zklfk xwlol}hv gdwd srvw wkh ￿uvw rlo vkrfn1
Krzhyhu/ wr eh lqvwuxfwlyh iru srolf| pdnlqj/ wkhvh ghvfulswlyh vwdwhphqwv frqfhuqlqj fr0
pryhphqwv vkrxog eh dffrpsdqlhg e| d ghhshu dqdo|vlv ri wkh frqwulexwlrq ri gl￿huhqw vkrfnv
wr wkh f|folfdo  xfwxdwlrqv ri rxwsxw vhulhv1 Lq wklv sdshu/ diwhu kdylqj ghwhuplqhg wkh qxpehu
ri frpprq frpsrqhqwv/ zh ixuwkhu ghfrpsrvh f|folfdo rxwsxw  xfwxdwlrqv lqwr irxu hohphqwv1
Xvlqj wkh dssurdfk e| Fhqwrql hw do1 +5337,/ zh ￿uvw dvvhvv wkh uhodwlyh lpsruwdqfh ri iruhljq
dqg grphvwlf vkrfnv lq frqwulexwlqj wr qdwlrqdo exvlqhvv f|fohv1 Lqghhg/ lw lv lpsruwdqw iru
srolf| pdnhuv wr nqrz zkhwkhu f|folfdo rxwsxw  xfwxdwlrqv duh pdlqo| jhqhudwhg e| vkrfnv ri
grphvwlf ru iruhljq ruljlq1 Iru erwk iruhljq dqg grphvwlf vkrfnv/ zh wkhq ghwhuplqh zkhwkhu
wkh| kdyh d suhgrplqdqw shupdqhqw ru wudqvlwru| h￿hfw1 Wr wrxfk rq wkh kxjh olwhudwxuh rq wkh
odwwhu glvwlqfwlrq/ doorz xv wr uhfdoo wkdw wklv dgglwlrqdo lqirupdwlrq lv fuxfldo wr xqghuvwdqglqj
zkhwkhu qdwlrqdo exvlqhvv f|fohv duh d￿hfwhg e| shupdqhqw vxsso| vkrfnv ru wudqvlwru| ghpdqg
vkrfnv1 Iru lqvwdqfh/ li ghpdqg vkrfnv duh odujho| uhvsrqvleoh iru  xfwxdwlrqv/ wkhuh pd| eh d
uroh iru djjuhjdwh Nh|qhvldq0w|sh srolflhv1
Edvhg rq Fhqwrql hw do1 +5337,/ rxu vwudwhj| gl￿huv iurp wkh xvxdo vwudwhj| frqvlvwlqj ri
h{wudfwlqj iurp wkh rxwsxwv ri vhyhudo frxqwulhv d frpprq g|qdplf idfwru vxppdul}lqj wkh
zruogzlgh frpsrqhqw +vhh lqwhu dold Juhjru| hw do1 +4<<:, dqg Nrvh hw do1 +5337,,1 Lqghhg/ zh
rewdlq d sdlu ri grphvwlf ^iruhljq‘ shupdqhqw0wudqvlwru| +khuhdiwhu/ SW, vkrfnv iru hdfk ri wkh
J: frxqwulhv1 Krzhyhu/ xqolnh d qxpehu ri uhfhqw sdshuv/ Gxirxuw +5338, dqg Jdo￿ +5337, lqwhu
dold/ zh gr qrw zdqw wr uhvruw wr d sduwlfxodu hfrqrplf wkhru|/ vxfk dv d uhdo exvlqhvv f|foh
prgho/ lq rughu wr ixuwkhu lghqwli| wkhvh vkrfnv dv prqhwdu| ru surgxfwlylw| lq qdwxuh1 Wklv zloo
5eh hlwkhu wkh zhdnqhvv ru wkh vwuhqjwk ri rxu sdshu/ ghshqglqj rq wkh uhdghu*v srlqw ri ylhz1
Wklv sdshu lv rujdql}hg dv iroorzv1 Lq Vhfwlrq 5/ zh eulh | uhylhz wkh SW ghfrpsrvlwlrq
e| Fhqwrql dqg Fxedggd +5336,/ wkh qrwlrq ri vhuldo fruuhodwlrq frpprq ihdwxuh e| Hqjoh dqg
Nr}lfnl +4<<6,/ dqg wkh phdvxuhv ri wkh lpsruwdqfh ri grphvwlf dqg iruhljq frpsrqhqwv ri
wkh SW vkrfnv lq h{sodlqlqj exvlqhvv f|fohv e| Fhqwrql hw do1 +5337,1 Vhfwlrq 6 suhvhqwv rxu
hpslulfdo dqdo|vlv ri wkh J: rxwsxw vhulhv1 Vlplodu wr prvw vwxglhv +vhh h1j1 Nlqj hw do/ 4<<4,/
wkh hpslulfdo uhvxowv lqglfdwh wkdw shupdqhqw vkrfnv duh wkh pdlq vrxufh ri exvlqhvv f|fohv1 Exw
lq frqwudvw wr Fdqryd dqg Pduulqdq +4<<;, dqg Phoodqghu hw do1 +4<<5,/ zh ￿qg wkdw iruhljq
vkrfnv dffrxqw iru d vpdoo sruwlrq ri wkh f|folfdo  xfwxdwlrqv ri wkh qrq0Hxurshdq J: frxqwulhv
+derxw 46( iru Mdsdq dqg 58( iru wkh XV,1 Dkphg hw do1 +4<<6, dqg Nzdun +4<<<, uhdfkhg d
vlplodu frqfoxvlrq iru wkh XV hfrqrp| xvlqj d vwuxfwxudo YDU dssurdfk1 Wklv sruwlrq lv durxqg
86( iru wkh Hxurshdq frxqwulhv1 Pruhryhu/ zh vkrz wkdw wkh grphvwlf frpsrqhqw lv uhvsrqvleoh
iru prvw ri wkh exvlqhvv f|foh h￿hfwv ri wudqvlwru| vkrfnv iru doo wkh J: frxqwulhv zkhuhdv wkh
iruhljq frpsrqhqw grplqdwhv wkh f|folfdo yduldelolw| zklfk lv gxh wr shupdqhqw vkrfnv lq Iudqfh/
Jhupdq| dqg Lwdo|1
5 Vwdwlvwlfdo phwkrgrorj|
Ohw xv dvvxph wkdw dq q0yhfwru [w ri frlqwhjudwhg vhulhv ri rughu +4/4, lv jhqhudwhg e| wkh
iroorzlqj Yhfwru Huuru0Fruuhfwlrq Prgho ^YHFP‘
￿+O,￿[w @ ￿￿￿[w3￿ . %w/ w @ 4>===>W +4,
iru ￿{hg ydoxhv ri [3sn￿>===>[f/ zkhuh ￿+O, @ Lq ￿
Ss3￿
l’￿ ￿lOl/ ￿ dqg ￿ duh erwk +q ￿ u,
pdwulfhv ri ixoo udqn u/ wkh pdwul{ ￿￿
z￿+4,￿z kdv udqn htxdo wr +q￿u,/ dqg %w duh l1l1g1 Qq+3>￿,
lqqrydwlrqv1 Vhulhv [w dovr dgplw wkh iroorzlqj Zrog uhsuhvhqwdwlrq
￿[w @ F+O,%w/
zkhuh F+O, @ Lq .
S"
l’￿ FlOl lv vxfk wkdw
S"
m’￿m mFmm ? 4 +vhh h1j1 Mrkdqvhq/ 4<<9,1
Dvvxplqj khuhdiwhu wkdw vhulhv [w uhsuhvhqw wkh rxwsxwv ri q gl￿huhqw frxqwulhv/ d srvvleoh
vrxufh ri wkh f|folfdo frpryhphqwv dfurvv frxqwulhv lv wkh suhvhqfh ri frpprq vkrfn wudqvplvvlrq
phfkdqlvpv1 Lq rughu wr h{soruh wklv srvvlelolw|/ zh uhvruw wr wkh qrwlrq ri Vhuldo Fruuhodwlrq
Frpprq Ihdwxuh +khuhdiwhu/ VFFI, e| Hqjoh dqg Nr}lfnl +4<<6,/ dffruglqj wr zklfk vhulhv ￿[w





1 Khqfh/ wkh lpsxovh uhvsrqvh ixqfwlrqv ri vhulhv ￿[w duh froolqhdu1 Dv vkrzq e|
Ydklg dqg Hqjoh +4<<6,/ wkh h{lvwhqfh ri v VFFI uhodwlrqvklsv lv dovr htxlydohqw wr wkh suhvhqfh
6ri +q ￿ v, frpprq f|fohv lq wkh pxowlyduldwh ghfrpsrvlwlrq e| Ehyhulgjh dqg Qhovrq +4<;4,1
Rswlpdo vwdwlvwlfdo lqihuhqfh rq VFFI lv rewdlqhg e| hlwkhu fdqrqlfdo fruuhodwlrq dqdo|vlv ru ixoo
lqirupdwlrq pd{lpxp olnholkrrg/ vhh Ydklg dqg Hqjoh +4<<6, iru ghwdlov1
Dqrwkhu srsxodu h{sodqdwlrq iru wkh h{lvwhqfh ri lqwhuqdwlrqdo exvlqhvv f|fohv lv wkh suhvhqfh
ri frpprq vkrfnv dfurvv gl￿huhqw qdwlrqdo hfrqrplhv1 Dv vkrzq e| Fhqwrql dqg Fxedggd
+5336,/ vhulhv [w dgplw d SW ghfrpsrvlwlrq zkhuh wkh frpprq shupdqhqw dqg wudqvlwru| vkrfnv




w @ ￿￿￿3￿%w/ +5,
wkh shupdqhqw dqg wudqvlwru| frpsrqhqwv ri vhulhv [w duh uhvshfwlyho| Sw dqg Ww/ [w @ Sw .Ww/
￿Sw @ S+O,xS





Lw lv hdv| wr yhuli| wkdw wkh vkrfnv xS
w rqo| kdyh shupdqhqw h￿hfwv rq vhulhv [w/ dqg wkh frp0
srqhqwv Sw dqg Ww duh xqfruuhodwhg dw doo odjv dqg ohdgv1
Fhqwrql hw do1 +5337, ixuwkhu ghfrpsrvhg wkh SW vkrfnv +5, lqwr wkhlu grphvwlf dqg iruhljq





mw ‘ lv gh￿qhg dv wkh frpsrqhqw ri wkh frpprq shupdqhqw ^wudqvlwru|‘ vkrfnv xS
w ^xW
w ‘ zklfk
lv h{sodlqhg e| wkh shupdqhqw ^wudqvlwru|‘ vkrfn zklfk kdv frqwhpsrudqhrxv h￿hfw rq wkh mwk





mw ‘ lv wkh frpsrqhqw ri wkh frpprq shupdqhqw ^wudqvlwru|‘ vkrfnv xS
w ^xW
w ‘ zklfk lv
lqghshqghqw iurp mwk frxqwu| shupdqhqw ^wudqvlwru|‘ grphvwlf vkrfnv1
Exloglqj rq Fhqwrql dqg Fxedggd +5336,/ Fhqwrql hw do1 +5337, sursrvhg phdvxulqj wkh
exvlqhvv f|foh h￿hfw ri SW iruhljq vkrfnv e| wkh sruwlrq ri wkh vshfwudo pdvv ri wkh mwk frxq0
wu| rxwsxw dw wkh exvlqhvv f|foh iuhtxhqflhv zklfk lv h{sodlqhg e| wkh mwk frxqwu| shupdqhqw
^wudqvlwru|‘ iruhljq vkrfnv1 Vlploduo|/ wkh exvlqhvv f|foh h￿hfwv ri SW grphvwlf vkrfnv lv phd0
vxuhg e| wkh sruwlrq ri wkh vshfwudo pdvv ri wkh mwk frxqwu| rxwsxw dw wkh exvlqhvv f|foh
iuhtxhqflhv/ zklfk lv h{sodlqhg e| wkh mwk frxqwu| shupdqhqw ^wudqvlwru|‘ grphvwlf vkrfnv1 Uh0
pdundeo|/ dowkrxjk wkhvh phdvxuhv duh frqfhswxdoo| irupxodwhg lq wkh iuhtxhqf| grpdlq/ wkh|
fdq eh hdvlo| frpsxwhg diwhu kdylqj hvwlpdwhg wkh sdudphwhuv ri prgho +4,/ vhh Fhqwrql hw do1
+5337, iru ghwdlov1
76 Hpslulfdo Dqdo|vlv
Zh dssolhg wkh phwkrgv suhvhqwhg lq wkh suhylrxv vhfwlrq wr wkh jurvv grphvwlf surgxfw +khuh0
diwhu/ JGS, lq yroxph ri J: frxqwulhv/ l1h1 Fdqdgd/ XV/ XN/ Jhupdq|4/ Lwdo|/ Iudqfh dqg Mdsdq1
Txduwhuo|/ vhdvrqdoo| dgmxvwhg lqgh{hv +4<<8@433, zhuh wdnhq iurp RHFG gdwdedvhv1 Fdqryd
dqg Ghoodv +4<<6,/ lqwhu dold/ grfxphqwhg wkdw diwhu 4<:6 +l1h1 wkh ￿uvw rlo vkrfn, wkh suhvhqfh
ri frpprq glvwxuedqfhv sod|v d uroh lq dffrxqwlqj iru lqwhuqdwlrqdo rxwsxw frpryhphqwv1 Zh
wkhq xvhg wkh vdpsoh wkdw vsdqv 4<:7=T4 wr 5335=T6/ qdpho| W @ 448 revhuydwlrqv1
Wkhuh h{lvwv d srvlwlyh wuhqg lq wkh orj0ohyhov ri doo vhulhv/ vr zh ￿uvw whvwhg iru wkh suhvhqfh
ri frpprq shupdqhqw dqg wudqvlwru| vkrfnv e| d frlqwhjudwlrq dqdo|vlv1 D YDU+6, vhhpv wr
dssursuldwho| fkdudfwhul}h wkh fryduldqfh vwuxfwxuh ri wkh gdwd dffruglqj wr wkh Dndlnh Lqirupd0
wlrq Fulwhulrq +DLF,1 Lqghhg/ zh gr qrw uhmhfw wkh qxoo ri qr dxwrfruuhodwlrq lq doo wkh lqglylgxdo
htxdwlrqv ri wkh YDU15 Zh xvhg Mrkdqvhq*v wudfh whvw iru frlqwhjudwlrq zlwk d ghwhuplqlvwlf
wuhqg lqfoxghg lq wkh huuru fruuhfwlrq whup +Mrkdqvhq/ 4<<9, lq rughu wr fdswxuh wkh gl￿huhqfhv
dprqj wkh dyhudjh jurzwk udwhv ri wkh ydulrxv qdwlrqdo rxwsxwv1 Wdeoh 4 jlyhv wkh ydoxhv ri
wkh vr0fdoohg wudfh whvw vwdwlvwlfv +Wudfh, dv zhoo dv wkh dvvrfldwhg s￿ydoxhv1 Zh gr qrw uhmhfw
wkh suhvhqfh ri wzr frlqwhjudwlqj yhfwruv1 Wklv lpsolhv wkdw wkh J: rxwsxwv duh gulyhq e| ￿yh
frpprq shupdqhqw vkrfnv dqg wzr frpprq wudqvlwru| vkrfnv1
Wudfh s￿ydoxhv
u @ 3 4;6187 3133
u ￿ 4 46714: 3133
u ￿ 5 ;;135 3139
u ￿ 6 93156 3143
u ￿ 7 681<9 3154
u ￿ 8 4;187 3165
u ￿ 9 918; 3173
Wdeoh 4= Mrkdqvhq*v Wudfh Whvw iru Frlqwhjudwlrq
Wkh rxwsxw jurzwk udwhv h{klelw d f|folfdo sdwwhuq wkh vlplodulw| ri zklfk lv whvwhg wkurxjk
d VFFI dqdo|vlv1 Kdylqj ￿{hg u @ 5/ Wdeoh 5 jlyhv wkh uhvxowv ri wkh olnholkrrg udwlr whvw
iru VFFI/ dqg wkh ghjuhhv ri iuhhgrp +gi, dv zhoo dv wkh s￿ydoxhv dvvrfldwhg zlwk erwk wkh
dv|pswrwlf whvw vwdwlvwlf dqg d vpdoo0vdpsoh fruuhfwhg whvw vwdwlvwlf +s￿ydoxhvvv, frqvlghuhg e|
Khft +5338,1 Lw hphujhv wkdw zh fdqqrw h{foxgh wkh suhvhqfh ri irxu VFFI yhfwruv1 Lqirupdwlrq
4Wkh gdwd iru Jhupdq| iru wkh shulrg 4<:7=T404<<3=T7 zhuh uhfrqvwuxfwhg e| xvlqj wkh JGS ri Zhvw Jhupdq|1
5Wkh s3ydoxhv dvvrfldwhg wr wkh Odjudqjh pxowlsolhu whvw vwdwlvwlfv iru irxuwk0rughu uhvlgxdo dxwrfruuhodwlrq
duh 3194/ 31;4/ 31;:/ 315</ 3144/ 313:/ 3184 iru uhvshfwlyho| *?Fdqw>*?XVw>*?Mdsw>*?Iuw>*?Jhuw>*?Lww dqg *?XNw=
8OU gi s￿ydoxhv s￿ydoxhvvv
v ￿ 4 9176 43 31:: 31;8
v ￿ 5 5416: 55 317< 319;
v ￿ 6 6;158 69 3169 3194
v ￿ 7 981<< 85 313< 3163
v ￿ 8 44:13: :3 ?31334 3134
Wdeoh 5= OU Whvw iru VFFI
fulwhuld dovr lqglfdwh v @ 71 Zh frqfoxgh wkdw wkhuh duh wkuhh frpprq f|fohv dfurvv wkh J:
hfrqrplhv16
Lq rughu wr dvvhv wkh uhodwlyh lpsruwdqfh ri frpprq SW grphvwlf dqg iruhljq vkrfnv lq
frqwulexwlqj wr qdwlrqdo exvlqhvv f|fohv/ zh dssolhg wkh phdvxuhv sursrvhg e| Fhqwrql hw do1
+5337,1 Zh hvwlpdwhg wkh YHFP prgho +4, ￿{lqj u @ 5 dqg v @ 7 dqg ghulyhg iurp wkh
hvwlpdwhg sdudphwhuv wkh vshfwud ri hdfk rxwsxw dqg lwv frpsrqhqwv dw wkh iuhtxhqflhv fru0
uhvsrqglqj wr ;065 txduwhu shulrgv1 Lq sduwlfxodu/ wkhvh vshfwud duh frpsxwhg iru iuhtxhqflhv
$n @ ￿
￿S+￿bb3n
￿bb , . ￿
e+ n
￿bb, dqg n @ 3>4>===>4<<1 Wdeoh 6 jlyhv wkh hvwlpdwhg phdvxuhv dorqj zlwk
wkh <8( errwvwudsshg frq￿ghqfh erxqgv lq eudfnhwv1
Iluvw/ wkh uhvxowv fohduo| lqglfdwh wkh grplqdqw uroh ri shupdqhqw vkrfnv lq h{sodlqlqj exvl0
qhvv f|fohv1 Iurp Wdeoh 6 zh vhh wkdw shupdqhqw vkrfnv dffrxqw iru derxw ;8( ri f|folfdo
yduldwlrqv lq JGS iru Hxurshdq frxqwulhv dqg Mdsdq dqg xs wr <7( iru wkh XV dqg Fdqdgd1
Vhfrqg/ zh wxuqhg wr hydoxdwlqj wkh lpsruwdqfh ri wkh grphvwlf dqg iruhljq vkrfnv rq wkh
gl￿huhqw hfrqrplhv dw wkh exvlqhvv f|foh iuhtxhqflhv1 Lqghhg/ lw hphujhv wkdw iru Mdsdq/ Fdqdgd/
dqg wkh XV wkh iruhljq frpsrqhqw ri wkh exvlqhvv f|foh lv vpdoo/ udqjlqj iurp 44( wr 63(1 Gxh
wr wkhlu kljkhu ghjuhh ri rshqqhvv/ Hxurshdq frxqwulhv duh pruh vhqvlwlyh wr iruhljq vkrfnv zlwk
sursruwlrqv durxqg 68( iru XN dqg uhdfklqj 83( iru Iudqfh dqg Lwdo|1
Wklug/ iru doo wkh J: hfrqrplhv/ wkh iruhljq frpsrqhqw ri wkh exvlqhvv f|foh lv doprvw hqwluho|
jhqhudwhg e| shupdqhqw vkrfnv1 Wklv uhvxow lv frqvlvwhqw zlwk wkh ylhz wkdw lqwhuqdwlrqdo whfk0
qrorj| gl￿xvlrq lv dq lpsruwdqw sursdjdwlrq phfkdqlvp ri shupdqhqw vkrfnv dfurvv frxqwulhv1
Dq lpsruwdqw irufh jhqhudwlqj whfkqrorj| vslooryhuv dprqj frxqwulhv lv wkh lqwhuqdwlrqdo wudgh
ri lqsxw jrrgv/ vhh h1j1 Frh dqg Khospdq +4<<8,/ dqg Hdwrq dqg Nruwxp +5334,17 Iudqnho
dqg Urvh +4<<:,/ lqwhu dold/ dujxhg wkdw forvhu lqwhuqdwlrqdo wudgh olqnv uhvxow lq pruh frkhuhqw
qdwlrqdo exvlqhvv f|fohv1
6Lq rughu wr fkhfn zkhwkhu wkh hvwlpdwhg frpprq ihdwxuh uhodwlrqvklsv uhdoo| fruuhvsrqg wr lqwhuqdwlrqdo
olqndjhv/ zh whvwhg lq d ILPO iudphzrun +vhh Ydklg dqg Hqjoh/ 4<<6/ iru ghwdlov, iru wkh h{lvwhqfh ri d VFFI
yhfwru zlwk d vlqjoh hohphqw htxdo wr xqlw| dqg wkh rwkhuv htxdo wr }hur1 Wkh suhvhqfh ri vxfk wulyldo VFFI yhfwruv
lv uhmhfwhg zlwk s3ydoxhv ohvv wkdq 31334 iru hdfk frxqwu|1 Zh dovr uhmhfwhg dw wkh frqyhqwlrqdo vljql￿fdqfh ohyhov
wkh qxoo k|srwkhvlv wkdw rqh yduldeoh fdq vlpxowdqhrxvo| eh h{foxghg iurp wkh irxu frpprq ihdwxuh yhfwruv1
7Vhh h1j1 Nhoohu +5337, iru d ghwdlohg vxuyh| ri wkh lpsruwdqfh ri ydulrxv fkdqqhov ri lqwhuqdwlrqdo whfkqrorj|
gl￿xvlrq1
9Shupdqhqw Wudqvlwru| Wrwdo
Fdqdgd Grphvwlf 31;59 ^31878031;<5‘ 31379 ^3134:0313:6‘ 31;:5 ^318;:031<5:‘
Iruhljq 31445 ^3138<0316<:‘ 31347 ^31337031366‘ 3145: ^313:5031745‘
Wrwdo 31<6< ^31<3:031<:5‘ 31394 ^3135;0313<5‘
Shupdqhqw Wudqvlwru| Wrwdo
XV Grphvwlf 31947 ^31663031:;4‘ 3139: ^3135;0313<9‘ 319;5 ^316;8031;64‘
Iruhljq 31645 ^31496031938‘ 31338 ^31334031349‘ 3164: ^3149;031946‘
Wrwdo 31<59 ^31;<9031<98‘ 313:6 ^31367031436‘
Shupdqhqw Wudqvlwru| Wrwdo
Mdsdq Grphvwlf 31983 ^31754031;55‘ 31494 ^31395031535‘ 31;44 ^31889031<4;‘
Iruhljq 314;7 ^313:;03176:‘ 31337 ^31334031344‘ 314;7 ^313;4031775‘
Wrwdo 31;67 ^31:<5031<69‘ 31499 ^3139603153:‘
Shupdqhqw Wudqvlwru| Wrwdo
Iudqfh Grphvwlf 316:5 ^3147:031975‘ 31463 ^31377031489‘ 31835 ^3156:031:55‘
Iruhljq 317<: ^315:8031:95‘ 31333 ^31333031334‘ 317<: ^315:9031:95‘
Wrwdo 31;9< ^31;76031<87‘ 31463 ^3137803148:‘
Shupdqhqw Wudqvlwru| Wrwdo
Jhupdq| Grphvwlf 31747 ^3155:031993‘ 31468 ^31386031487‘ 3187< ^3165:031:85‘
Iruhljq 31778 ^3157803199<‘ 31337 ^3133303133:‘ 31783 ^3157:0319:5‘
Wrwdo 31;93 ^31;73031<78‘ 3146< ^3138703148<‘
Shupdqhqw Wudqvlwru| Wrwdo
Lwdo| Grphvwlf 3173; ^31567031994‘ 31434 ^31366031459‘ 3183< ^3163:031:57‘
Iruhljq 317;; ^315:50319<4‘ 31335 ^31334031337‘ 317<3 ^315:80319<5‘
Wrwdo 31;<: ^31;:4031<97‘ 31436 ^3136803145;‘
Shupdqhqw Wudqvlwru| Wrwdo
XN Grphvwlf 31839 ^31587031:53‘ 31457 ^31388031486‘ 31964 ^31693031;34‘
Iruhljq 31676 ^314;5031944‘ 31359 ^3133<031369‘ 3169; ^314<;03196;‘
Wrwdo 31;7< ^31;53031<65‘ 31483 ^3139;0314:<‘
Wdeoh 6= Phdvxuhv ri wkh EF h￿hfwv ri Grphvwlf0Iruhljq SW vkrfnv +v@7,
Irxuwk/ wkh grphvwlf frpsrqhqw fohduo| grplqdwhv wkh f|folfdo h￿hfwv ri wudqvlwru| vkrfnv/
hvshfldoo| iru Hxurshdq frxqwulhv1 Wklv ￿qglqj lv lq olqh zlwk wkh lqwhusuhwdwlrq wkdw wudqvlwru|
vkrfnv duh pdlqo| frqqhfwhg wr frxqwu|0vshfl￿f prqhwdu| dqg ￿vfdo srolflhv1
Uhpdundeo|/ suhylrxv dqdo|vhv edvhg rq g|qdplf idfwru prghov e| Juhjru| hw do1 +4<<:, dqg
Nrvh hw do1 +5336, dwwulexwhg d pruh olplwhg uroh wr frxqwu|0vshfl￿f vkrfnv lq frqwulexwlqj wr
qdwlrqdo exvlqhvv f|fohv18 D srvvleoh h{sodqdwlrq ri wkhvh gl￿huhqfhv lv wkdw rxu lghqwl￿fdwlrq
ri wkh grphvwlf dqg iruhljq vkrfnv zdv qrw rewdlqhg e| lpsrvlqj d idfwru vwuxfwxuh wr wkh gdwd1
8Krzhyhu/ rxu udqnlqj iru wkh ghjuhh ri hdfk frxqwu|*v rshqqhvv lv yhu| vlplodu wr wkdw ri Juhjru| hw do1 +4<<:,/
dffruglqj wr zklfk wkh frxqwulhv zlwk wkh kljkhvw vkduh ri rxwsxw yduldqfh dffrxqwhg iru e| frxqwu| idfwruv duh
uhvshfwlyho| Mdsdq/ Fdqdgd/ XN/ XV/ Jhupdq|/ Lwdo| dqg Iudqfh1
:Uhihuhqfhv
^4‘ Dkphg/ V1/ Lfnhv/ E1/ Zdqj/ S1/ dqg E1 \rr +4<<6,/ Lqwhuqdwlrqdo Exvlqhvv F|fohv/
Dphulfdq Hfrqrplf Uhylhz/ ;6/ 668068<1
^5‘ Ehuqdug/ D1E1/ dqg V1Q1 Gxuodxi +4<<8,/ Frqyhujhqfh lq Lqwhuqdwlrqdo Rxwsxw/ Mrxu0
qdo ri Dssolhg Hfrqrphwulfv/ 43/ <:043;1
^6‘ Ehyhulgjh/ V1 dqg F1U1 Qhovrq +4<;4,/ D Qhz Dssurdfk wr Ghfrpsrvlwlrq ri Hfr0
qrplf Wlph Vhulhv lqwr Shupdqhqw dqg Wudqvlwru| Frpsrqhqwv zlwk Sduwlfxodu Dwwhqwlrq
wr Phdvxuhphqw ri wkh Exvlqhvv F|foh/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ :/ 48404:71
^7‘ Fdqryd/ I1/ dqg K1 Ghoodv +4<<6,/ Wudgh Lqwhughshqghqfh dqg Lqwhuqdwlrqdo Exvlqhvv
F|foh/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 67/ 5607<1
^8‘ Fdqryd/ I1/ dqg M1 Pduulqdq +4<<;,/ Vrxufhv dqg Sursdjdwlrq ri Lqwhuqdwlrqdo Rxwsxw
F|fohv= Frpprq Vkrfnv ru WudqvplvvlrqB/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 79/ 4660
4991
^9‘ Fhqwrql/ P1/ dqg J1 Fxedggd +5336,/ Phdvxulqj wkh Exvlqhvv F|foh H￿hfwv ri Shu0
pdqhqw dqg Wudqvlwru| Vkrfnv lq Frlqwhjudwhg Wlph Vhulhv/ Hfrqrplfv Ohwwhuv/ ;3/ 780841
^:‘ Fhqwrql P1/ Fxedggd J1/ dqg D1 Khft +5337,/ Frpprq Vkrfnv/ Frpprq G|qdplfv/
dqg wkh Lqwhuqdwlrqdo Exvlqhvv F|foh/ Hxurvwdw Zrunlqj Sdshuv dqg Vwxglhv/ Fdw1 Qr1 NV0
GW03703360HQ0Q1
^;‘ Fkhxqj/ \10Z1/ dqg I1 Zhvwhupdqq +5335,/ Rxwsxw G|qdplfv ri wkh J: Frxqwulhv
0 Vwrfkdvwlf Wuhqgv dqg F|folfdo Pryhphqwv/ Dssolhg Hfrqrplfv/ 67/ 556<0557:1
^<‘ Frh/ G1W1/ dqg H1 Khospdq +4<<8,/ Lqwhuqdwlrqdo U)G Vslooryhuv/ Hxurshdq Hfrqrplf
Uhylhz/ 6</ ;8<0;;:1
^43‘ Gxirxuw/ I1 +5338,/ Ghpdqg dqg Surgxfwlylw| Frpsrqhqwv ri Exvlqhvv F|fohv= Hvwl0
pdwhv dqg Lpsolfdwlrqv/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 85/ 43;<044381
^44‘ Hdwrq/ M1/ dqg V1 Nruwxp +5334,/ Wudgh lq Fdslwdo Jrrgv/ Hxurshdq Hfrqrplf Uhylhz/
78/ 44<8045681
^45‘ Hqjoh/ U1I1/ dqg V1 Nr}lfnl +4<<6,/ Whvwlqj iru Frpprq Ihdwxuhv +zlwk frpphqwv,/
Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 44/ 69<06<81
^46‘ Iudqnho/ M1D1/ dqg D1N1 Urvh +4<<:,/ Lv HPX Pruh Mxvwl￿deoh H{ Srvw wkdq H{
DqwhB/ Hxurshdq Hfrqrplf Uhylhz/ 74/ :860:931
;^47‘ Jdo￿/ M1 +5337,/ Rq wkh Uroh ri Whfkqrorj| Vkrfnv dv d Vrxufh ri Exvlqhvv F|fohv= Vrph
Qhz Hylghqfh/ Mrxuqdo ri wkh Hxurshdq Hfrqrplf Dvvrfldwlrq/ 5/ 6:506;31
^48‘ Juhjru|/ D1/ Khdg/ D1/ dqg M1 Ud|qdxg +4<<:,/ Phdvxulqj Zrug Exvlqhvv F|fohv/
Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 6;/ 9::0:341
^49‘ Khft/ D1 +5338,/ Whvwlqj iru Frlqwhjudwlrq dqg Frpprq F|folfdo Ihdwxuhv lq YDU Prg0
hov= D 50vwhs yv1 dq Lwhudwlyh Dssurdfk/ Xqlyhuvlwhlw Pddvwulfkw UP1
^4:‘ Mrkdqvhq/ V1 +4<<9,/ Olnholkrrg0Edvhg Lqihuhqfh lq Frlqwhjudwhg Yhfwru Dxwruhjuhvvlyh
Prghov/ R{irug Xqlyhuvlw| Suhvv1
^4;‘ Nhoohu/ Z1 +5337,/ Lqwhuqdwlrqdo Whfkqrorj| Gl￿xvlrq/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/
75/ :850;51
^4<‘ Nlqj/ U1/ Sorvvhu/ F1/ Vwrfn/ M1/ dqg P1 Zdwvrq +4<<4,/ Vwrfkdvwlf Wuhqgv dqg
Hfrqrplf Ioxfwxdwlrqv/ Dphulfdq Hfrqrplf Uhylhz/ ;4/ ;4<0;731
^53‘ Nrvh/ P1D1/ Rwurn/ F1/ dqg F1K1 Zklwhpdq +5336,/ Lqwhuqdwlrqdo Exvlqhvv F|fohv=
Zruog/ Uhjlrq/ dqg Frxqwu|0Vshfl￿f Idfwruv/ Dphulfdq Hfrqrplf Uhylhz/ <6/ 454906<1
^54‘ Nzdun/ Q1V1 +4<<<,/ Vrxufhv ri Lqwhuqdwlrqdo Exvlqhvv Ioxfwxdwlrqv= Frxqwu|0vshfl￿f
Vkrfnv ru Zruogzlgh VkrfnvB/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 7;/ 69:06;81
^55‘ Phoodqghu/ H1/ Yuhglq/ D1/ dqg D1 Zduqh +4<<5,/ Vwrfkdvwlf Wuhqgv dqg Hfrqrplf
Ioxfwxdwlrqv lq d Vpdoo Rshq Hfrqrp|/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ :/ 69<06<71
^56‘ Ydklg/ I1/ dqg U1I1 Hqjoh +4<<6,/ Frpprq Wuhqgv dqg Frpprq F|fohv/ Mrxuqdo ri
Dssolhg Hfrqrphwulfv/ ;/ 67406931
<